INTRODUCTION
We have previously shown in the lamb, that the neonatal rise in free T4 (FT4) levels was more important and that its duration was longer than the increase in plasma total T4 levels (Cabello, 1987; Cabello & Wrutniak, 1986 , 1988 . As FT4 is the direct substrate for cell triiodothyronine (T3) production, such a phenomenon is probably important for the establishement of neonatal thyroid function. It could be particularly involved in the persistancy of elevated plasma T3 concentrations after the neonatal T3 surge, despite a significant decrease in plasma total T4 levels.
At birth, spontaneous acidosis, probably due to the birth stress, generally occurs and is followed by a progressive normalization. We have previously observed that the neonatal rise in blood pH has a strong parallelism with the increase in the value of the plasma FT4/T4 ratio occurring during the first 16 h of life (Cabello, 1987) . This suggests that there is some influence of blood pH on the affinity and/or capacity of carrier proteins for T4, and therefore, on FT4 concentrations.
In lambs, as in calves, dystocial births, associated with acute asphyxia and acidosis, strongly reduced plasma total T4 and T3 levels (Cabello & Wrutniak, 1984; Vermorel et al., 1984) . In addition, Klein et al. (1979) (Bureau & Begin, 1982) , at the same time, acidosis was induced in 8 treated lambs (birthweight : 3.58 ± 0.13 kg, NS) by infusion of a HCI 4 mmol/h/kg solution (5 ml/h) until blood pH decreased to a value < 7.25 (1.7 ± 0.1 h); thereafter, HCI was infused at a reduced rate (2 mmol/h/kg, 5 mllh) to reach a total infusion time of 4 h. Before and after infusion, all animals were allowed to suckle their mothers ad libitum; 2 h after the onset of infusion, they were bottlefed with 100 ml artificial milk, in order to avoid TSH, T4 and T3 changes induced by underfeeding (Wrutniak & Cabello, 1987 Plasma hormonal concentrations (total T4, free T4, total T3, RT3, TSH) were measured by radioimmunoassay as previously described (Cabello & Levieux, 1980; Wrutniak et al., 1985 Wrutniak et al., , 1987 . Total T4 and T3 were assayed using the T4K and T3K kits purchased from CEA (France); the sensitivities of the methods were respectively 1 ng and 150 pg/ml plasma, and the reproducibilities were 2.5 and 3.5%. 10.0 ± 0.9 to 8.9 ± 0.9 pg/dl (P < 0.025).
In the two groups, they remained unchanged from the end of infusion to time 12 h, and significantly declined until 48 h (controls, P < 0.005; HCI, P < 0.001).
Whereas plasma-free T4 levels significantly decreased during the infusion period in treated animals from 43.5 ± 4.5 to 32.5 + 2.5 pg/ml (P < 0.005), they did not significantly change in control lambs; when tested by the U-test the differences between the initial and final FT4 values were significantly higher in HCI animals (P < 0.05). Throughout the observation period, they decreased progressively in the two experimental groups (controls, P < 0.05; HCI, P < 0.005).
During HCI infusion, whereas, the values of the FT4/T4 ratio significantly declined in treated lambs from 43 (decimal conversion of the mean ± SEM of the logarithms : 40&horbar;46) to 37 (34&horbar;40) (P < 0.01), they did not change in control animals : when tested by the U-test, the differences between the initial and final values were significantly higher in HCI animals (P < 0.05). Throughout the observation period, they progressively decreased from time 0 to time 12 h in the two groups (controls, P < 0.05; HCI, P < 0.01) and rose until 48 h (respectively, P < 0.025 and P < 0.001 ).
In lambs; however, they significantly increased (P < 0.01) between 4 and 8 h in treated animals and fell thereafter (P < 0.001 ). In control animals, they remained unchanged until 8 h and decreased thereafter (P < 0.01 ).
The value of the RT3/FT4 ratio did not change throughout the infusion period in control lambs, whereas, a sharp rise was recorded in treated animals during HCI infusion (P<_ 0.001) and the following 6 h (P < 0.001); they decreased to the postinfusion value between 12 and 48 h (P < 0.001). When tested by the U-test, the changes occurring during the infusion period, or the first 6 h, were significantly different in the two groups of lambs (P< 0.001). ).
DISCUSSION
In control lambs, plasma total and free T4 concentrations, and also TSH levels (not significantly), slightly decreased throughout the experimental period without changes in T3 levels. These results are in agreement with the physiological changes in the concentrations of these hormones previously reported from 16 to at least 48 h post partum in similarly reared lambs (Cabello, 1987; Cabello & Wrutniak, 1988) and showing a progressive decrease following the neonatal surges.
Using the experimental schedule previously proposed by Bureau & Begin (1982) , we induced severe acidosis in 24-h-old lambs. At birth, the lowest blood pH observed in 42 lambs was 7.15 (Cabello, 1987) , a value higher than that reached in our experiment (7.10 ± 0. (Chopra et al., 1975) , this observation could be explained by acidosis-induced changes in RT3 clearance and/or T4-5-deiodinations.
Lastly, it appears that a decrease in blood pH could slightly reduce the proportion and the amount of circulating free T4, probably by affecting the affinity of carrier proteins for T4; however, as these levels were not clearly influenced by the progressive restoration of blood pH, the physiological rise in blood pH occurring over the first 16 h of life is probably not the major factor involved in the increasing FT4/T4 ratio recorded after birth (Cabello, 1987; Cabello & Wrutniak, 1986 , 1988 .
